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5DLOZD\/LQH3RGJRULFD%DUZLWKWXQQHOXQGHUQHDWK6R]LQD0RXQWDLQDQGHPEDQNPHQWRYHU6NDGDU/DNHZDV
RSHQHGIRUWUDIILFLQZKLOHWKH5DLOZD\/LQH9UEQLFD±%DUZDVFRQVWUXFWHGDQGRSHQHGIRUWUDIILFLQ6WHHO
EULGJHRYHU0RUDFD5LYHUDQGWKHEULGJH³7DQNL5W´RYHU6NDGDU/DNHDORQJWKHUDLOZD\OLQH3RGJRULFD±%DUZHUH
EXLOWEHWZHHQDQGZKLOHWKHUHPDLQLQJVWHHOEULGJHVDORQJWKHUDLOZD\OLQH9UEQLFD±3RGJRULFDZHUH
EXLOWEHWZHHQDQG
'HVSLWHLWVHQRUPRXVLPSRUWDQFHIRUWKHHFRQRP\DQGWKHIDFWWKDWDVSDUWRIWKH,QWHUQDWLRQDOUDLOZD\OLQH%HOJUDGH
±%DUOLQNVWKH6HDURXWHVZLWKWKH(XURSHDQUDLOZD\OLQHVWKHUHZHUHQRPDMRULQYHVWPHQWVVLQFH3XUVXDQWWR
7UDQVSRUW'HYHORSPHQW6WUDWHJ\DQGLQDFFRUGDQFHZLWKWKHQHHGVIRUEHWWHUXWLOL]DWLRQRIWKHUDLOZD\SRWHQWLDOVDQG
WKH3RUWRI%DUSRWHQWLDOVLQKDYHEHJXQWKHZRUNVRQUHKDELOLWDWLRQRIUDLOZD\OLQH9UEQLFD%DU
5DLOZD\ LQIUDVWUXFWXUH RI0RQWHQHJUR$'  3RGJRULFD LVZRUNLQJ RQ LPSOHPHQWDWLRQ RI HPHUJHQF\ZRUNV DW
,QWHUQDWLRQDO0DLQ/LQH9UEQLFD%DULQFOXGLQJ,RYHUKDXORIUDLOZD\OLQH,,UHKDELOLWDWLRQRIWXQQHOVDQGEULGJHV
,,,VWDELOL]DWLRQRIVORSHVDQGUHQRYDWLRQRIVWDWLRQV,9SODFLQJRIVLJQDOOLQJDQGWHOHFRPPXQLFDWLRQHTXLSPHQW
9SURFXUHPHQWRIPDLQWHQDQFHPDFKLQHVDQGUHJLRQDOUROOLQJVWRFNDQG9,RYHUKDXORIORFRPRWLYHVHWF7KHUHIRUH
LWZDVSODQQHGGHYHORSPHQWRIWKH0DLQ'HVLJQIRU5HKDELOLWDWLRQ5HKDELOLWDWLRQDQG$QWLFRUURVLYH3URWHFWLRQRI
6WHHO%ULGJHVRQWKH5DLOZD\/LQH9UEQLFD%DU0RQWHQHJURZKRVHSRVLWLRQLVVKRZQRQWKHPDSEHORZVHH
)LJ
7KH 0DLQ 'HVLJQ KDV EHHQ SUHSDUHG EDVHG RQ WKH FRQWUDFW EHWZHHQ WKH &OLHQW  5DLOZD\ ,QIUDVWUXFWXUH RI
0RQWHQHJURDQG WKHFRQVRUWLXP L&FRQVXOHQWHQ=LYLOWHFKQLNHU*HVPE+0RVWSURMHNWDG'%,Q]HQMHULQJGRR
7HUPV RI UHIHUHQFHGHILQHV EDVLF REMHFWLYHV WKDW GHVLJQ GRFXPHQWDWLRQ DQG DOO QHFHVVDU\ WHVWLQJZLWKLQ WKH0DLQ
'HVLJQIRU5HKDELOLWDWLRQVKRXOGHQVXUHLQRUGHUWRSURYLGHFRQGLWLRQVIRU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
• ([WHQVLRQRIWKHGHVLJQZRUNLQJOLIHRIDVWHHOEULGJHVWUXFWXUHV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• 3URYLVLRQRIVWDWLRQDU\FRQGLWLRQVIRUPDLQWHQDQFHPRQLWRULQJRIVWUXFWXUDOLQWHJULW\DIWHUWKHUHKDELOLWDWLRQ
,WLVQHFHVVDU\WRHQVXUHVWDWLRQDU\FRQGLWLRQVIRUSUHYHQWLYHVWUXFWXUDOPRQLWRULQJ
• 5HGXFLQJHIIHFWRIHDUWKTXDNHDWEULGJHFRQVWUXFWLRQVLQWKH]RQHVRILQFUHDVHGVHLVPLFULVNDQGKD]DUGZLWK
LPSOHPHQWDWLRQRIVHLVPLF³VWUXFWXUDOFRQWURO³
:LWKLQWKH7HUPVRI5HIHUHQFHDUHOLVWHGDFWLYLWLHVWKDWDGHVLJQHUQHHGVWRLPSOHPHQW
• 5HYLHZRIH[LVWLQJ WHFKQLFDOGRFXPHQWDWLRQDQG9LVXDO LQVSHFWLRQRI WKHEULGJH LQRUGHU WRGHWHUPLQH LWV
DFWXDOVWDWH
• 'HVLJQVSHHGWREHXVHGLQ0DLQ'HVLJQIRUSDVVHQJHUDQGIUHLJKWWUDLQVRQWKHVHFWLRQ9UEQLFD3RGJRULFD
LVNPK
• 2QWKHEDVLVRIH[LVWLQJWHFKQLFDOGRFXPHQWDWLRQDQGDFFHSWHG5HSRUWRQWKH%ULGJH6WDWHGHYHORSPHQWRI
WKH0DLQ'HVLJQLQDFFRUGDQFHZLWKWKHIROORZLQJLQWHUQDWLRQDOVWDQGDUGV8,&(1(XURFRGHV,62',1
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ZHUH GHVLJQHG DQGEXLOW LQ WKH SHULRG IURP WR  DFFRUGLQJ WR WKH0DLQ'HVLJQ WKDWZDV FUHDWHGE\ WKH
'HSDUWPHQWRI'HVLJQ&RPPXQLW\RI<XJRVODY5DLOZD\VLQ%HOJUDGHDQGKHUHLQDIWHUZLOOEHOLVWHGEDVLFLQIRUPDWLRQ
DERXWWKHDIRUHPHQWLRQHGEULGJHV
7KHEULGJHVWUXFWXUHRYHUWKHULYHU/LPDQGWKHPDLQURDG3ULMHSROMH%LMHOR3ROMHZLWKDWRWDOOHQJWKRIP
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IRXQGHGRQVKDOORZIRRWLQJVH[FHSWWKHSLHUVLQWKHULYHUEHGWKDWDUHIRXQGHGRQFDLVVRQV7KHUDLOZD\WUDFNRQWKH
EULGJHLVKRUL]RQWDOZLWKWKHD[LVRIWKHWUDFNDORQJWKHEULGJHPDLQO\LQFLUFXODUDQGWUDQVLWLRQFXUYHV
5XGQLFDDWNP
9XMLVLFD0RVWDWNP
5DLOZD\FDWHJRUL]DWLRQ
,QWHUQDWLRQDOPDLQ
,QWHUQDWLRQDODX[LOLDU\
0DOD5LMHNDDWNP
.RVRUVNL=OLMHEDWNP
9XFML3RWRNDWNP
7DUD,,,DWNP
7DQNL5WDWNP
0RUDFDDWNP
 /LP,,,DWNP
/MXERYLGMDDWNP
7DUD,DWNP
6NUEXVDDWNP
0RVW1RDWNP
'XERFLFDDWNP
.UXVHYDFNL3RWRNDWNP
RYHU6NDGDU/DNH
$/%$1,-$
$GULDWLF6HD
167 Nenad Jakovljevic et al. /  Procedia Engineering  156 ( 2016 )  164 – 171 
)LJ/D\RXWRIWKH³/LP,,,´EULGJHVWUXFWXUH
'HHSYDOOH\RIWKH5LYHU³/MXERYLÿD´VSDQVWKHEULGJHVWUXFWXUHZLWKDWRWDOOHQJWKRIPZKLFKFRQVLVWVRI
VWHHOWUXVVVWUXFWXUHLQWKHPDLQVSDQDQGWKHFRPSRVLWHDSSURDFKVWUXFWXUHVVHH)LJ7UXVVVWUXFWXUHLVFRQWLQXRXV
EHDPDFURVVWKUHHVSDQVPPPZKLOHWKHDSSURDFKVWUXFWXUHVDUHVLPSOHEHDPVZLWKVSDQRIP7KH
PD[LPXPKHLJKWGLIIHUHQFHEHWZHHQWKHUDLOZD\WUDFNDQGWKHERWWRPRIWKHUDYLQHLVP,QRUGHUWRUHGXFHWKH
KHLJKWRI WKHFRQFUHWHSLHUV WUDFN LVRQ WKH ORQJLWXGLQDOJLUGHUVZKLFKDUH ORFDWHGDERYH WKH WUXVV WRSFKRUG7KH
ORQJLWXGLQDOJLUGHUVDUHVXSSRUWHGYLDWDQJHQWLDOEHDULQJVRQWKHWUDQVYHUVHJLUGHUVWKDWDUHVHWLQDOOQRGHVRIWKHWUXVV
WRSFKRUG7KHWUDFNLVLQORQJLWXGLQDOGHFOLQHRIÅDQGIURPDFLUFXODUFXUYDWXUHWKURXJKWKHWUDQVLWLRQFXUYH
JRHVWRWKHKRUL]RQWDO&RQFUHWHSLHUVDUHVKDOORZIRXQGHG
³7DUD,´EULGJHFRQVLVWVRIWZRVLPSOHEHDPWUXVVVWUXFWXUHVZLWKVSDQVPPVHH)LJ6WUXFWXUHVDUH
VXSSRUWHGRQWKHPLGGOHSLHUIRXQGHGRQUHLQIRUFHGFRQFUHWHFDLVVRQDQGWZRPDVVLYHDEXWPHQWVZKLFKDUHVKDOORZ
IRXQGHG7KHWUDFNRQWKHEULGJHLVRSHQDWWKHFLUFXODUFXUYHDQGLVORFDWHGRQWKHERWWRPFKRUG
7KHEULGJHVWUXFWXUHDFURVV WKHGHHSYDOOH\RI WKH5LYHU7DUDZLWKD WRWDO OHQJWKPVHH)LJ LV WKHVWHHO
FRQWLQXRXVJLUGHURYHUILYHVSDQVP[PP6WUXFWXUHLVVXSSRUWHGRQWKHFRQFUHWHSLHUV7UDFNRQD
EULGJHLVRSHQZLWKVOHHSHUVZKLFKDUHGLUHFWO\VXSSRUWHGE\WRSSODWHRYHUWKHER[JLUGHUVZHE7KHUDLOZD\WUDFNRQ
WKHEULGJHLVKRUL]RQWDOZLWKVWUDLJKWD[LVDORQJWKHPRVWSDUWRIEULGJHOHQJWKDQGLQWKHWUDQVLWLRQFXUYHDORQJWKH
ODVWVSDQ
&DQ\RQ³9XþHSRWRN´PGHHSZKRVHEDQNVDUHYHU\VWHHSDQGLQDFFHVVLEOHZDVEULGJHGZLWKWKUHHLQGHSHQGHQW
EULGJHVWUXFWXUHVZLWKDWRWDOOHQJWKRI/ PVHH)LJ7KHUDLOZD\WUDFNRQWKHEULGJHLVLQWKHORQJLWXGLQDO
GHFOLQHRIÅZLWKWKHD[LVOLQHJRLQJIURPVWUDLJKWOLQHWKURXJKWKHWUDQVLWLRQFXUYHWRWKHFLUFXODUFXUYH)LUVW
VWUXFWXUHLVDVWHHOER[FRQWLQXRXVJLUGHURYHUWKUHHVSDQVPPPZKRVHD[LVIROORZVWKHWUDFND[LV
1H[WVWUXFWXUHLVVLPSOHEHDPER[JLUGHUZLWKPVSDQDQGWKHODVWRQHLVFRQWLQXHVUHLQIRUFHGFRQFUHWHVWUXFWXUH
RYHUWKUHHVSDQV[P&RQFUHWHSLHUVDUHVKDOORZIRXQGHG0DVVLYHFRQFUHWHSLHUWKDWVXSSRUWVVWHHODQGFRQFUHWH
VWUXFWXUHVDFFHSWWKHHQWLUHEUDNLQJIRUFHIURPWKHVWHHOVWUXFWXUHV
7KHEULGJHVWUXFWXUHDFURVVWKHGHHSYDOOH\RI³.UXãHYDþNLSRWRN´ZLWKDWRWDOOHQJWKRIPFRQVLVWVRIWZRVLPSOH
EHDPVWUXFWXUHVZLWKVSDQVHTXDOP7KHUDLOZD\WUDFNRQWKHEULGJHLVLQWKHORQJLWXGLQDOGHFOLQHRIÅZLWK
WKHD[LVOLQHSDUWO\VWUDLJKWDQGSDUWO\LQWKHWUDQVLWLRQFXUYH
'XERþLFD%ULGJHLVDFRQWLQXRXVVWHHOVWUXFWXUHRYHUWZRVSDQVPPZLWKDWRWDOOHQJWKPZKLFK
VSDQVWKHGHHSURFNVFUHH8QGHUHDFKUDLOZD\WUDFNDWWKHD[LDOGLVWDQFHRIPVXSSRUWLQJVWHHOVWUXFWXUHZDVVHW
ZKRVHD[LVIROORZVDFXUYHRIWKHWUDFN$OOWKUHHVWUXFWXUHVDUHVXSSRUWHGRQFRPPRQPDVVLYHFRQFUHWHSLHUVIRXQGHG
RQVKDOORZIRRWLQJV
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%DVHG RQ WKH H[LVWLQJ WHFKQLFDO GRFXPHQWDWLRQ WKDW KDV EHHQ SURYLGHG E\ 0RQWHQHJUR UDLOZD\V =,&* DOO
QHFHVVDU\EDVLFGDWDZHUHSUHSDUHGDQGDIWHUYLVLWLQJWKHVLWHVWKHSURJUDPVIRUWKHLQVSHFWLRQRIDEULGJHVWUXFWXUHV
ZHUH FRPSRVHG 'XULQJ WKH LQVSHFWLRQ RI VWUXFWXUHV WKRURXJK YLVXDO LQVSHFWLRQ ZDV FRQGXFWHG LQFOXGLQJ
SKRWRJUDSKLQJ DQG GRFXPHQWLQJ WKH REVHUYHG GDPDJHV &RQWURO FRPSOLDQFH RI VWUXFWXUHVZLWK H[LVWLQJ WHFKQLFDO
GRFXPHQWDWLRQ UHJDUGLQJ WKH VSDQV WKH V\VWHP FURVV VHFWLRQV DQG TXDOLW\ RI EXLOWLQ PDWHULDOV ZDV DOVR PDGH
2EVHUYHG GDPDJHV DUHPDLQO\ WKH UHVXOW RI SRRUPDLQWHQDQFH RI EULGJHV VXFK DV OHDNLQJ H[SDQVLRQ MRLQWVZHW
FRQFUHWH]RQHVDWWKHH[SDQVLRQMRLQWVOHDNLQJDWWKHORFDWLRQRIJXOOLHVFRUURVLRQRIWKHPDLQJLUGHUGDPDJHVRIWKH
EHDULQJVGDPDJHGFRQFUHWHFRYHUDWWKHSLHUVDQGDEXWPHQWVGHWHULRUDWLRQRISHGHVWULDQVLGHZDONVDQGUDLOLQJV
4XDOLW\FRQWURORIEXLOWLQPDWHULDOZDVFDUULHGRXWE\QRQGHVWUXFWLYHPHWKRGVQDPHO\%ULQHOOWHVWIRUVXUIDFH
KDUGQHVVRIVWHHOPDWHULDODQGH[DPLQDWLRQRIFRQFUHWHVXUIDFHKDUGQHVVE\6FKPLGWKDPPHU'HYLDWLRQVIURPWKH
YHUWLFDOSRVLWLRQRIWKHUROOHUVDWPRYDEOHEHDULQJVZHUHPHDVXUHG6WUXFWXUHWHPSHUDWXUHZDVDOVRREVHUYHGLQRUGHU
WRGHWHUPLQHZKHWKHUWKHEHDULQJVZHUHSODFHGLQWKHGHVLJQHGSRVLWLRQDQGWKDWWKH\SURYLGHVXIILFLHQWFDSDFLW\IRU
GLVSODFHPHQW'XULQJLQVSHFWLRQFRPSOLDQFHRIDVWUXFWXUHZLWKH[LVWLQJWHFKQLFDOGRFXPHQWDWLRQZDVFRPSDUHGDQG
DOOFKDQJHVPDGHGXULQJFRQVWUXFWLRQDVZHOODVLQWHUYHQWLRQVGXULQJH[SORLWDWLRQSHULRGZHUHUHJLVWHUHG%DVHGRQ
WKDWLQIRUPDWLRQWHFKQLFDOGRFXPHQWDWLRQRIWKHFXUUHQWVWDWHRIFRQVWUXFWLRQVZDVPDGH
:LWKLQ WKH6WXG\ RQ%ULGJH&RQGLWLRQ WKH YHULILFDWLRQRI WKH DGRSWHG VWUXFWXUDOPRGHO DQG SUHOLPLQDU\ VWDWLF
DQDO\VLVZHUHFDUULHGRXW%ULGJHVWUXFWXUHVZHUHPRGHOHGE\WZRGLPHQVLRQDORUWKUHHGLPHQVLRQDOOLQHDUPRGHOV
ZKRVH JHRPHWULFDO FKDUDFWHULVWLFV FRUUHVSRQGHG WR WKH JHRPHWULF FKDUDFWHULVWLFV RI WKH VWUXFWXUDO HOHPHQWV FURVV
VHFWLRQV0DWHULDOSURSHUWLHVDUHHQWHUHGDFFRUGLQJWRGDWDIURPWKH0DLQ'HVLJQ>@
'XULQJORDGWHVWLQJRIVWUXFWXUHVZHUHFDUULHGRXW3RVLWLRQVRIWHVWLQJORDGZHUHDGRSWHGVRDVWRFUHDWHWKH
PD[LPXPLPSDFWLQWKHREVHUYHGFURVVVHFWLRQVRIWKHVWUXFWXUH/RDGWHVWLQJLQYROYHGPHDVXULQJWKHGHIOHFWLRQRI
VWUXFWXUHVVWUDLQLQHOHPHQWVRIWKHVWUXFWXUHDQGG\QDPLFFKDUDFWHULVWLFVRIVWUXFWXUHV,QRUGHUWRYHULI\WKHDGRSWHG
VWUXFWXUDOPRGHOWKHEHKDYLRURIWKHVWUXFWXUHXQGHUWHVWORDGZDVVLPXODWHGLQVRIWZDUHSDFNDJH7RZHU'0RGHO
%XLOGHU&RPSDULQJ WKHFDOFXODWHGDQGPHDVXUHGYDOXHVRIGHIRUPDWLRQDQG VWUDLQV OHG WR WKHFRQFOXVLRQ WKDW WKH
DGRSWHGVWUXFWXUDOPRGHOVJLYHDFFHSWDEOHUHVXOWVDQGLQIRUPDWLRQRIVWUXFWXUHV
6HFWLRQIRUFHVFDOFXODWHGZLWKLQWKHSUHOLPLQDU\VWDWLFDQDO\VLVGHYLDWHQRPRUHWKDQFRPSDUHGWRWKHVDPH
VHFWLRQ IRUFHV IURP WKH0DLQ'HVLJQZKLFK LQGLFDWHV WKDW WKHEULGJHVWUXFWXUHVZHUHEXLOW DFFRUGLQJ WR WKH0DLQ
'HVLJQWHFKQLFDOGRFXPHQWDWLRQ>@
+HUHLQDIWHUZHZLOOJLYHDEULHIRYHUYLHZRIWKHSHUIRUPHGDQDO\VLV
&DOFXODWLRQRIVHFWLRQIRUFHVDQGQDWXUDOIUHTXHQFLHVZHUHFDUULHGRXWLQVWUXFWXUDOPRGHOVZKLFKKDYHEHHQYHULILHG
ZLWKLQ WKH 6WXG\ RI %ULGJH&RQGLWLRQ DVZDV GHVFULEHG LQ WKH SUHYLRXV FKDSWHU 7KH FDOFXODWLRQZDV FRQGXFWHG
DFFRUGLQJWRWKHILUVWRUGHUOLQHDUHODVWLFDQDO\VLV
$OOORDGVDFFRUGLQJWRWKHVWDQGDUGV(1DQG(1ZHUHFRQVLGHUHG,QWKHDQDO\VLVRIWKHORDGVDQG
VWUHVVHVHUHFWLRQSKDVHVRIFRQVWUXFWLRQVZHUHWDNHQLQWRDFFRXQW/RDGPRGHOVIRUUDLOZD\WUDIILFDFWLRQVKDYHEHHQ
DGRSWHGEDVHGRQ(1ZKLOHIRUWKHDFWLRQRIUHDOWUDLQVORDGPRGHOV&DQG'KDYHEHHQXVHG7KHLQSXW
GDWD IRU WKH FDOFXODWLRQ RI ZLQG ORDG VQRZ ORDG VHLVPLF ORDG DQG WHPSHUDWXUH ZHUH REWDLQHG E\ ,QVWLWXWH IRU
+\GURPHWHRURORJ\DQG6HLVPRORJ\RI0RQWHQHJUR/RDGFRPELQDWLRQVIRUXOWLPDWHOLPLWVWDWHDQGVHUYLFHDELOLW\OLPLW
VWDWHZHUHIRUPHGDFFRUGLQJWRVWDQGDUG(1
6HUYLFHDELOLW\OLPLWVWDWHLQFOXGHGFRQWURORIQDWXUDOYHUWLFDOIUHTXHQF\DQGKRUL]RQWDOGLVSODFHPHQWDFFRUGLQJWR
WKHVWDQGDUG(1DVZHOODVFRQWURORIQDWXUDOKRUL]RQWDOIUHTXHQFLHVDQGGHIOHFWLRQRIVWUXFWXUHVDFFRUGLQJWR
(1
8OWLPDWHOLPLWVWDWHFRQWURODQGFKHFNRIVWUXFWXUDOHOHPHQWVVWDELOLW\LQGLFDWHGDQHHGIRUVWUHQJWKHQLQJRIVWHHO
HOHPHQWVFRQFUHWHSLHUVDQGIL[HGEHDULQJV7KHGLIIHUHQFHVLQWKHUHVLVWDQFHVRIWKHVHFWLRQVDFFRUGLQJWRWKH0DLQ
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GHVLJQ>@DQGWKHUHVLVWDQFHVDFFRUGLQJWRWKH5HKDELOLWDWLRQ'HVLJQ>@DUHWKHUHVXOWRIWKHFKDQJHVLQSDUWLDOVDIHW\
IDFWRUVIRUGHVLJQORDGVDQG\LHOGVWUHQJWKUHGXFWLRQ6WUHQJWKHQLQJRIIL[HGEHDULQJVDQGFRQFUHWHSLHUVRFFXUUHGDV
WKHUHVXOWRIWKHIDFWWKDWWKHWHFKQLFDOUHJXODWLRQVYDOLGDWWKHWLPHZKHQ0DLQ'HVLJQZDVPDGHFRQVLGHUHGORZHU
YDOXHVRIDFWLRQVGXH WR WUDFWLRQDQGEUDNLQJDVZHOODV IRU WKHVHLVPLF ORDGV WKDQ WKHRQHV LQ WKHFXUUHQWO\YDOLG
UHJXODWLRQVZKLFKDUHXVHGLQ5HKDELOLWDWLRQ'HVLJQ
)DWLJXHDVVHVVPHQWRIVWUXFWXUDOPHPEHUVVKRZHGWKDWVRPHVWHHOVWUXFWXUHKDVLQVXIILFLHQWIDWLJXHFDSDFLW\IRU
GHVLJQHGZRUNLQJOLIH6LQFHGXULQJWKHYLVXDOLQVSHFWLRQQRFUDFNVZHUHQRWLFHGLQWKHFULWLFDOHOHPHQWVRIWKHEULGJH
LWZDVFRQFOXGHGWKDWWKHUHDOWUDIILFRQWKHEULGJHZDVQRWDVGHQVHDVWKH7HFKQLFDO6HUYLFHRI5DLOZD\,QIUDVWUXFWXUH
RI0RQWHQHJURKDGHVWLPDWHG:LWKLQ WKH%ULGJH0RQLWRULQJ&RQFHSW'HVLJQPHDVXULQJSRLQWVZHUHGHWHUPLQHG
ZKLFKVKRXOGEHXVHGWRREVHUYHWKHEHKDYLRURIWKHFULWLFDOHOHPHQWVRIWKHEULGJH
7+(5(+$%,/,7$7,21'(6,*1
6WUXFWXUDODQDO\VLVZLWKLQWKH5HKDELOLWDWLRQ'HVLJQZDVFDUULHGRXWLQIXOODFFRUGDQFHZLWKWKH(1(XURFRGHVDV
VSHFLILHGLQWKH7HUPVRI5HIHUHQFH6WXGLHVRQ%ULGJH&RQGLWLRQDQGVWDWLFDQDO\VLVZLWKLQWKHUHKDELOLWDWLRQGHVLJQ
DUHHOHPHQWVRQZKLFKZDVGHWHUPLQHG WKHVFRSHRIZRUNRQ WKH UHKDELOLWDWLRQRI VWUXFWXUHV LQRUGHU WRPHHW WKH
UHTXLUHPHQWVRIWKHWHUPVRIUHIHUHQFH
$OOWKHQHFHVVDU\ZRUNVQHHGHGWREULQJEULGJHVWUXFWXUHVLQWKHFRQGLWLRQGHILQHGE\7HUPVRI5HIHUHQFHKDYH
EHHQ LQFOXGHG LQ WKH5HKDELOLWDWLRQGHVLJQ$WDOPRVWHYHU\EULGJH IROORZLQJZRUNVDUH IRUHVHHQ UHSODFHPHQWRI
H[SDQVLRQMRLQWVDQGWKHUHKDELOLWDWLRQRIPDLQJLUGHUV LQ WKH]RQHRIH[SDQVLRQMRLQW UHKDELOLWDWLRQRIJXOOLHVDQG
]RQHVDURXQG WKHP UHKDELOLWDWLRQRIFRQFUHWHSLHUVVXUIDFHDQGFRQFUHWHVXUIDFHSURWHFWLRQ UHSDLULQJRU UHSODFLQJ
VLGHZDONVDQGVWHHO UDLOLQJVFRUURVLRQSURWHFWLRQRI VWHHOSDUWVRI VWUXFWXUH VHUYLFLQJRU UHSODFHPHQWRIEHDULQJV
DGGLWLRQDOVHFXULQJRIIL[HGEHDULQJVPDNLQJRIQHZYHQWLODWLRQRSHQLQJVDWWKHPDLQER[JLUGHUV
6WUXFWXUDOO\DWWKHEULGJH7DUD,,,EXFNOLQJRIYHUWLFDOZHEVZKLFKDUHFDXVHGE\GHVLJQHUURUVLQ%DVLFGHVLJQ
UHTXLUHGVWUXFWXUDOVWUHQJWKHQLQJE\DGGLQJQHZWUDQVYHUVHIUDPHVDVZHOODVORQJLWXGLQDOVWLIIHQHUVRIYHUWLFDOZHEV
DQGER[JLUGHUERWWRPSODWHLQWKH]RQHVRIPLGGOHVXSSRUWV$WWKHVDPHEULGJHVWUHQJWKHQLQJRIEHDULQJVXSSRUW
SODWHVLVDOVRIRUHVHHQ6LPLODUO\DWWKHEULGJH/LP,,,WKHORQJLWXGLQDODQGWUDQVYHUVHVWUHQJWKHQLQJRIYHUWLFDOULEV
LVIRUHVHHQ$OOZRUNPXVWEHSHUIRUPHGXQGHUWKHSDUWLDOFORVXUHRIWUDIILF
&21&/86,21
$JH RI VWHHO EULGJHV RQ WKH UDLOZD\ OLQH 9UEQLFD  3RGJRULFD LV  \HDUV :RUNV RQ WKH UHKDELOLWDWLRQ DQG
VWUHQJWKHQLQJRI%ULGJHVWUXFWXUHVHPHUJHGDVDUHVXOWRIODFNRIPDLQWHQDQFHDQGGXHWRWKHFKDQJHVLQ7HFKQLFDO
UHJXODWLRQV
5HKDELOLWDWLRQ GHVLJQ IRUHVHHV UHSDLU DQG UHSODFHPHQW RI GDPDJHG SDUWV RI WKH VWUXFWXUH UHVWRUDWLRQ RI DQWL
FRUURVLYHSURWHFWLRQVWDELOL]DWLRQRIWHUUDLQVWUDLWHQLQJRIVWUXFWXUDOHOHPHQWVHVWDEOLVKLQJPDLQWHQDQFHZLWKPRGHUQ
PRQLWRULQJ V\VWHP LPSOHPHQWDWLRQ RI GHYLFH IRU VHLVPLF LQVXODWLRQ DW WKH EHDULQJV RI WKH EULGJH ³FRQVWUXFWLRQ
FRQWURO´ LQWKH]RQHRIKLJKVHLVPLFKD]DUGDQGULVN,PSOHPHQWDWLRQRI5HKDELOLWDWLRQGHVLJQZLOOHQVXUHVDIHW\
VWDELOLW\DQGVWUXFWXUDOLQWHJULW\IRUWKHGHVLJQHGZRUNLQJOLIHRIEULGJHV
5HIHUHQFHV
>@0DLQ'HVLJQRI5DLOZD\%ULGJHVRYHU5LYHU/LPRYHU5LYHU/MXERYLGMDRYHU5LYHU7DUD³9XFHSRWRN´³.UXVHYDFNLSRWRN´
³'XERFLFD´'HSDUWPHQWRI'HVLJQ&RPPXQLW\RI<XJRVODY5DLOZD\V%HOJUDGH
>@'HYHORSPHQWRIWKH0DLQ'HVLJQIRU5HKDELOLWDWLRQ5HKDELOLWDWLRQDQG$QWLFRUURVLYH3URWHFWLRQ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